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THAT WHICH IS CLAIMED: 



L 15 




1 . An Jfeolated nucleotide sequence selected from the group consisting of: 

a) \a nucleotide sequence encoding a plant GDP-mannose 
pyrophosphorylase; 

b) a nuifcjeotide sequence encoding the amino acid sequence of 

5 SEQ ID NO:2; 

c) a nucleotide sequence set forth in SEQ ID NO: 1 ; 

d) a nucleotide sequence comprising at least 20 contiguous 
nucleotides of SEQ ED NO:l; 

e) a nucleotide sequelae having at least 90% identity to a 
10 nucleotide sequence of a), b), c) or d); 

f) a nucleotide sequence tl^t hybridizes to a nucleotide sequence 
of a), b), c), d) or e) under stringent conditions; 

g) a nucleotide sequence encodW an antisense RNA of a 
nucleotide sequence of a), b), c) 3 d), e) or f) ;and fragments and variants thereof 




The lsbtetgdnucleotide sequence of claim 1, wherein said GDP- 
mannose pyrophosphorylase is'itati^e to maize or a leguminous plant. 



3. The isolated nucleotide sequence of claim 2, wherein said GDP- 
20 mannose is native to maize. 

4. The isolated nucledtMe sequence of claim 2, wherein said leguminous 
r plant is selected from the group consi^ing of beans and peas. 




A^sxpression cassette comprising a nucleotide sequence of claim 1 , 
wherein said nucleotide sequence is operably linked to a promoter that drives 



expression in ajplant 
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^"o^^-^li^xpression cassette of claim 5, wherein said GDP-mannose 
pyrophosphorylase is nattvejQjnaize or a leguminous plant. 

5 7. The expression cassette of claim 6, wherein said GDP-mannose 

pyrophosphorylase is native tbsmaize. 



8. The expression cassette of claim 6, wherein said leguminous plant is 




selected from the group consisting of beans and peas. 



9. The expression cassette of claim 5, wherein said promoter is a tissue- 
specific promoter. 

10. The expression cassette of claim 9, wherein said promoter is a seed- 
1 5 preferred promoter. 



20 



1 * The expressiolN^sette of claim 1 0, wherein said promoter is selected 
the group of promoters consistm^of: ciml, cZ19Bl, celA, gama-zein, glob-1 
and phaseolin. 

12. The expression cassette of claim 5, wherein said promoter is a 
constitutive promoter. 



13. The oflfjssion cassette of claim 12, wherein said promoter is a 
25 ubiquitin or a Sep ifflfxxmoter. 
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A method for over-expressing GDP-mannose in a plant, comprising: 

a) transforming a plant cell with at least one nucleotide sequence 
encoding a GDF^annose pyrophosphorylase, wherein said nucleotide sequence is 
operably linked to a prbmoter that drives expression in a plant; 

b) screemng the plant cells transformed in step (a) for stable 
expression of GDP-pyrophospft^rylase to obtain positive cultures; 

c) regenerating^id positive cultures into a plant; and 

d) growing the planrft^m step (c) under conditions appropriate 
for synthesis of said GDP-mannose. 



15. The memod of claim 14, wherein said nucleotide sequence is selected 
from the group consistingNqf: 

a) a nucleotide sequence encoding a GDP-mannose 
1 5 pyrophosphorylase that is native to maize or a leguminous plant; 

b) a nucleotide sequence encoding the amino acid sequence of 

SEQ ID NO:2; 

c) a nucleotidd^eVu^ce set forth in SEQ ID NO: 1 ; 

d) a nucleotide^^fu^nce comprising at least 20 contiguous 
20 nucleotides of SEQ ID NO: 1 ; and 

e) a nucleotide sequenc^ having at least 90% identity to a 
nucleotide sequence of a), b), c) or d); 

f) a nucleotide sequence tlJat hybridizes to a nucleotide sequence 
of a), b), c), d) or e) under stringent conditions; apd 

25 

16. The method ofdaim 15, wherein said GDP-mannose 
pyrophosphorylase is native to mhize. 

17. The method of claim lfi,Hvherein said leguminous plant is selected 
30 from the group consisting of beans and pea§ 
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18. The method of claim 1 5\ wherein said promoter is a constitutive 
promoter. 

19. The method of claim 18, wkerein said promoter is a ubiquitin or a Scpl 
5 promoter. 



20. The method of claim 15, wherejp said promoter is a tissue-specific 
promoter. 

10 21. The method of claim 20, wherein s\id promoter is a seed-preferred 

promoter. 

22. The method of claim 21, wherein said Womoter is from the group of 
promoters consisting of: ciml, cZ19Bl, celA, gama-zein, glob-1 and phaseolin. 
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23. A recwnbinant plant cell having stably incorporated into its genome at 
least one nucleotidefsequence encoding a GDP-mannose pyrophsphorylase or an 
antisense RNA thereof; wherein said nucleotide sequence is operably linked to a 
promoter that dri/es expression in a plant. 

5 * %i V 24. The plaint cell of claim 23, wherein said nucleotide sequence is selected 
rcorn/ihe group consisting! 

a) a nucledtkle sequence encoding a GDP-mannose 
pyrophosphorylase that is native tovmaize or a leguminous plant; 

b) a nucleotide sequence encoding the amino acid sequence of 

SEQIDNO:2; 

c) a nucleotide sequence^&et forth in SEQ ID NO: 1; 

d) a nucleotide sequence comfjrising at least 20 contiguous 
nucleotides of SEQ ID NO:l ; 

e) a nucleotide sequence having at le^t 90% identity to a 
nucleotide sequence of a), b), c) or d); 
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£y f) ^ a nucl&rtide sequence that hybridizes to a nucleotide sequence 
of a), b), c) 5 d)y6r e) under stringeKrt conditions; and 

g) a nucleotide sfe<mence encoding an antisense RNA of a 
nucleotide sequence of a), b), c), d), e) oi\Q ;and fragments and variants thereof. 



25. The plant cell of claim 24, wherein said GDP-mannose 
pyrophosphorylase is native to maiz^ 

26. The plant cell of claim wherein said leguminous plant is selected 
10 from the group consisting of beans and peas. 

27. The plant cell of claim 24, ^herein said promoter is a constitutive 
promoter. 



15 28. The plant cell of claim 27, whej© 

Scpl promoter. 



n said promoter is a ubiquitin or a 
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29. 

promoter. 
30. 

promoter. 



The plant cell of claim 24, wherein said promoter is a tissue-specific 



The plant cell of claim 29, wherein said promoter is a seed-preferred 



3 1 . The plant cell of claim 30, wherein saicfc promoter is selected from the 
25 group of promoters consisting of: ciml, cZ19Bl, celA, igama-zein, glob-1 and 
phaseolin. 

0J0^ 0 ^> 32. A transformed plgptBlw^ing stably incorporated into its genome at least 
one nucleotide sequeg£@?€ncoding a GDP-mannose pyrophosphorylase or an antisense 
30 sequence th^^said sequence operably linked to a promoter that drives expression 
in a pi 
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£ Th^plant of claim 32, wherein said nucleotide sequence is selected 

froip / £he group consisting of: 

a) V nucleotide sequence encoding a GDP-mannose 
5 pyrophosphorylase that isSnative to maize or a leguminous plant; 

b) a nucleotide sequence encoding the amino acid sequence of 

SEQ ID NO:2; 

c) a nucleotide\equence set forth in SEQ ID NO: 1 ; 

d) a nucleotide se^ence comprising at least 20 contiguous 
1 0 nucleotides of SEQ ID NO: 1 ; 

e) a nucleotide sequenc^having at least 90% identity to a 
nucleotide sequence of a), b), c) or d); 

f) a nucleotide sequence thaf^hybridizes to a nucleotide sequence 
of a), b), c), d) or e) under stringent conditions; anc 

15 g) a nucleotide sequence encodin^San antisense RNA of a 

nucleotide sequence of a), b), c), d), e) or f) ;and fragments and variants thereof. 



20 



34. The plant of claim \3, wherein said GDP-mannose pyrophosphorylase 
is native to maize. 

35. The plant of claim 33, v)^erein said leguminous plant is selected from 
the group consisting of beans and peas. 



36. The plant of claim 33, wherei^ 
25 promoter. 



id promoter is a constitutive 



37. The plant of claim 36, wherein said\promoter is a ubiquitin or a Scpl 
promoter. 

30 38. The plant of claim 33, wherein said promoter is a tissue-specific 

promoter. 
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39. The plant of claim 38, vtyierein said promoter is a seed-preferred 
promoter. 

40. The plant of claim 39, whqrein said promoter is selected from the 
group of promoters consisting of: ciml, cZl^Bl, celA, gama-zein, glob-1 and 
phaseolin. 

tlatrtl 32- 

41 . The plant of^ry^^&^^&^^i wherein said plant is a monocot. 

42. The plant of claim ^ wherein said monocot is maize, wheat, rice, 
barley, sorghum, or rye. 

43. The plant of an y of cla im s 32 1 Q , wherein said plant is a dicot. 



44. The plant of claim ^ wherein said dicot is soybean, Brassica, 
sunflower, alfalfa, or safflower. 



45 . The see^^f the plant of claim ^f. 

46. The seed of thekplant of claim 42 



47. The seed of the 




f claim 43. 



48. The seed of the plant ol claim 44 



A method for down-regulating the expression of GDP-mannose 
pyrophosphbrylase, comprising: transforming a plant cell with a least one nucleotide 
sequence encoding an^a^tisense RNA to a GDP-mannose pyrophosphorylase RNA, 
wherein said nucleotide sequ^ce is operably linked to a promoter that drives 
expression in a plant. 
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,50. The method of claim 49, wherein said GDP-mannose 
pyrophos^iorylase RNA is selected for the group consisting of: 

.a) a nucleotide sequence encoding a GDP-mannose 
pyrophosphoryla&e that is native to maize or a leguminous plant; 

b) X^a nucleotide sequence encoding the amino acid sequence of 

SEQ ID NO:2; 

c) a micleotide sequence set forth in SEQ ID NO: 1 ; 

d) a nucleotide sequence comprising at least 20 contiguous 
nucleotides of SEQ ID NO: 1 ; 

e) a nucleotiddssequence having at least 90% identity to a 
nucleotide sequence of a), b), c) or dV 

f) a nucleotide sequence that hybridizes to a nucleotide sequence 
of a), b), c), d) or e) under stringent conditions; and 

g) a nucleotide sequence encoding an antisense RNA of a 
nucleotide sequence of a), b), c), d), e) or f) ;and fragments and variants thereof. 



5 1 . The method of claim 50, wherein s\id GDP-mannose 
pyrophosphorylase is native to maize. 

20 

52. The method of claim 50, wherein said legilpiinous plant is selected 
from the group consisting of beans and peas. 

53. The method of claim 49, wherein said promoter ^inducible or 
25 developmentally regulated. 

54. The method of claim 53, wherein said promoter is tissue^specific. 



55. The method of claim 54, wherein said promoter is tassel-specific. 



30 
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56. A method for manipulating gum production in a plant of interest, 
prising the steps of 

a) transforming plant cells with at least one nucleic acid sequence 
encoding an enzyme in a galactsmiannan biosynthetic pathway or an antisense RNA 
thereto; wherein said nucleotide se^ence is operably linked to a promoter that drives 
expression in a plant; 

b) screening the plant ceT^ransformed in step (a) for stable 
expression of said enzyme or said antisense RNAHo obtain positive cultures; 

c) regenerating said positive cultuFqs into a plant; and 

d) growing the plant from step (c). 

}7. The method of claim 56, wherein said manipulating up-regulates gum 
production. 

58. The method oPsl^im 56, wherein said manipulating down-regulates 
gum production. 

59. The method of claim 56, wherein^&id enzyme is selected from the 
group consisting of: GDP-mannose pyrophosphorylase>qiannan synthase and 
galactosyl transferase. 

60. The method of claim\£9, wherein said enzyme is GDP-mannose 
pyrophosphorylase. 

61. The method of claims 56-60^vherein said plant of interest is a 
monocot. 

62. The method of claim 61, wherein s^i monocot is maize, wheat, rice, 
barley, sorghum, or rye. 



63. The method of claims 56-60, wherein sid pliant of interest is a dicot. 
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64. The method of claim 63^^ierein said dicot is soybean, Brassica, 
sunflower, alfalfa or safflower. 



65. A recombinant plant cell having stably incorporated into its genome at 
least one nucleic acid sequence encoding an enzyme in a galactomannan biosynthetic 
pathway or an antisense RN&to an enzyme in a galactomannan synthetic pathway; 

herein said nucleotide sequent is operably linked to a promoter that drives 
expression in a plant. 

66. A transformed plant havidg stably incorporated into its genome at least 
one nucleic acid sequence encoding an enzyme in a galactomannan biosynthetic 
pathway or an antisense RNA to an enzyme inSa galactomannan synthetic pathway; 
wherein said nucleotide sequence is operably linfe^d to a heterologous promoter that 
drives expression in a plant cell. 



67. >y The transformed plant of claim 66, wherein said transformed plant is a 
monocot. 

68. The transicmned plant of claim 67, wherein said plant is maize, wheat, 
rice, barley, sorghum or rye. 

69. The transformed plaik^f claim 66, wherein said plant is a dicot. 



70. The transformed plant of clah^j 69, wherein said dicot is soybean, 
Brassica, sunflower, alfalfa or safflower. 
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71 . A recombinant protein encoded by nucleotide sequences selected from 
the grfcjip consisting of: 

a) a nucleotide sequence encoding a GDP-mannose 
pyrophosphoryl 

b) \a nucleotide sequence encoding the amino acid sequence of 

SEQ ID NO:2; 

c) a nuclebtide sequence set forth in SEQ ID NO: 1 ; 

d) a nucleotide^quence comprising at least 20 contiguous 
nucleotides of SEQ ID NO:l; 

e) a nucleotide sequeiiis^ having at least 90% identity to a 
nucleotide sequence of a), b), c) or d); 

f) a nucleotide sequence thaiShybridizes to a nucleotide sequence 
°f a), b), c), d) or e) under stringent conditions; and 

g) a nucleotide sequence encoding ai^antisense RNA of a 
15 nucleotide sequence of a), b), c), d), e) or f) ;and fragmentsVd variants thereof. 
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72. The recombinant protein of cla^(71, wherein said GDP-mannose 
pyrophosphorylase is native to maize. 



20 Variants of the recombinant protein of claim 72. 

74. A method foNdown-regulating levels of GDP-mannose by 
cosuppression, comprising tran^jsHwing a plant cell GDP-mannose 
pyrophosphorylase with at le<£st fefl^m^leotide sequence encoding a truncated 
25 enzyme of a GDP-mannose biosjWhllk; pathway; wherein said nucleotide sequence 
is operably linked to a promoter that driv&§ expression in a plant. 



75. The method of claim^merein said truncated enzyme is a truncated 
GDP-mannose pyrophosphorylase. \ y) 
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